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■^^iMlcONDUCTOR DEVICE 

PROBLEM TO BE SOLVED: To make a package small in 
fwkness in a CSP (Chip Scale Package) structure by which a 
" o the same size is mounted on a semiconductor ch.p. 
SOLUTION- A lead frame 4 to be adhered to a semiconductor 
fSo V is almost the same in size as the chip 1 . The surface 4e of 
2 inn lea" 4 of the lead frame 4 is coined to form a corned 
SrtTwith reduced thickness. The lead frame 4 and the end 
surface c of the chip 1 are adhered to each other wrth a double- 
faced adhere tape 3 interposed. The coined part 5 of the inner 
fe d 4a is connected with a bonding pad 2 of the chip 1 through a 
bonding 9. The surface 1 a of the chip 1 is packaged with a 
mold ^in 8, thereby exposing only the surface 4c of an outer 
lead 4b on the packaged resin surface 8a. 
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* NOTICES * 



- nffice is not responsible for any 
°^t^»»* use .1 this transition. 

, . Th is document has been translated by con.puter.So the translation may not refect the ongma, 

fSfi shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




CLAIMS 

[Claim(s)] c^mirnnductor chip and abbreviation same size on the surface 

Claim 1) Pile up ^^^T^^Z Connect the inner lead and 
of a semiconductor ch.p. and rt ^cks t^utfh^« « ^ qU semiconductor 

semiconductor ch.p of a l^dframe by th e b ° n ^^' fl d with the front face of an outer 

chip is closed by the mould resin so that tt ^JSS^ftoof tn outer lead on the closure 
lead. In the semiconductor device ^^^^^^^ thc thicknCSS by 
resin front face The semiconductor ^^^J^^jSd front face lower one step than an 

face of an outer lead. w Viirh also closed the gap between the 

semiconductor chip by the mould resin. adhesives which 

between an inner lead side but between outer lead sides. 



[Translation done.] 
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♦ NOTICES* 

patent Office is not responsible for any 
2J! "caused by the use of this translation. 

, .This document has been translated by computer. So the translation may not reflect the origina, 

2"** shows the word which can not be translated. 
3.]n the drawings, any words are not translated. 



DE TAILED DESCRff JjON__ : 

[Detailed Description of the Invention] 

S L lhape and small semiconductor package s.mcure «dk .he same s,ze 

[ 0002 1 i i i,l r,Vt tv,o t nr n pad On Chiol structure which can contain the 

come to be required Mow ^^J*™^ reduction of si2e s, such as a personal computer, 
equipment should also be min »^ n ^ ™" Md , the area which a package only has chiefly 

miniaturization. j„,„v 0 „„n*»,t r<;p iThio Scale Package) which exposed 

mO031 Conventionally, the semiconductor device called Lbr" ^nip acaic r«.N 5 ; r 

the leadframe 22. 

[SU to be Solved by the ^f^^^Z «^S^2^ 

10006] moreover - although the minimum package can be obtained Se^ 
same as that of a semiconductor chip 1 - dispersion in the size of a ^f"^^ , ™ of 
time of a mould resin seal - a mould - there is a possibility that metal mold ma> damage a part 

tSSSS^Z-ne. adhesion fixation of the leadframe to a ^^^^ 
performed only by the inner lead side, although the case where fixation nn the th .Aness d.rect.on 
by the side of an outer lead was not enough arose on the occasion of a mould resin seal, *nen 
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nation no, enough, a mould resin needed to begin to delete a wraparouno a,, . 
thi nly on the surface of the outer e£ Qf ^ convcnljonal tcchnolo gy 

[0 008] The purpose of this £ c ™ devicc vvhich C an make package thickness th.nncr. 
Mentioned above ^J^.^^^e time of a mould resin seal to offer the 
Moreover, the V^f™™^^ chip does not damage. Furthermore the purpose of 
^T^^^^Z to offer 'he semiconductor device which does not need 

ST** 1 ** ° n ihe from face of an ouler ,ead ' 

[0009] . . T . sem i C onductor device of this invention piles up the 

[Means for So Iving the ^^J^SSL same size on the surface of a semiconductor 
leadframe of a semiconductor chip > ana ao semiconductor chip of a 

chip, and sticks it through "J 0 f a semiconductor chip is closed by the 

leadframe by the bonding wire, and t he fron to ^ ln ^ 

m0 uld resin so that it may become ^^^ l J f C ^ uler lead on the closure resin front face 
semiconductor device which exposed he front f ce of an ^ ^ Qf lead 

The thickness by the side of the front face ^ol an inner connected to an 

front face is made lower than an ™™^J%^^rZ thickness of an inner lead is 
inner lead may not cross the front ^J"^;;^ inner lead lower one step than an 
Z^XZ^Z cS Sdtns^ of the lead is earned out, package 

the end faces which form the size of ■ »«««™ ■ 11 "^ of a semiconductor chip by the mould 



face of an outer lead. 



I 00111 r u , The eestalt of operation of the semiconductor device of this 

[Embodiments of the Invention] The gestalt 01 0 P era "° • , is the cross section of CSP 
Invention is explained Jn 

structure which earned the leadframe A 1 of _ the same size on and a 

[0012] Near the cente^ 

semiconductor chip 1 is constituted. The >^™" 4 h inner lead 4a for connecting with 

chip 1 consists of same sizes as a ^f^^^^X^T^ attachment by the 
a semiconductor chip ^-^^ ^^SSSSd^P 1 and a leadframe 4, and 
sem.conductor ch^p 1 and he »^^£ $ided P adhesives so that end-face 1c of a 

[0013] Instead of having not bent, a leadframe 4 reduces a jpart oi in c ^ 

4c) of outer lead 4b. ^loiino 6 was oerformed to the coining 

[0014] Thus, the bonding pad 2 allotted near [ where surface 4c of 

section 5 of inner lead 4a which reduced thickness and was made -^Jf™ s ^ on 5 and a 
outer lead 4b, and silver plating 6 was performed ] the cen ^^■JS' seclion 5 is 
semiconductor chip 1 is connected by the bonding wire 9. Since ^one step o c g 
low, the heigh, of a bonding wire 9 can be stopped ^^^^^^^ chip 1 . 
[0015] Closure by the mould res.n 8 is performed by the so race 1 awae 

Thickness of the mould resin 8 is made into the same height ° mQu]d resin 8 , sur f acc 

althoueh inner lead 4a. a bonding wire 9. etc. are buned and protected in 
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Ar of outer lead 4b is exposed to closure resin surface 8a. At this lime it is small in the area of a 
JvZ and in order to make thickness of a package thin, it is made for the mould rcsin 8 nouo 
nave the surroundings top in rear-face lb of the end-face 1c and the semiconductor ch.p 1 of 4d of 

a r rpc nf a leadframe 4, and a semiconductor chip 1 . 
fSoiflmi. since the constituted semiconductor package has prepared the level difference m the 
lead with coining, it does not need to carry out the down set of the leadframe like before. 
Moreover package thickness turns into thickness which totaled the sem.conductor thickness of up. 
^„ e ** with double-sided adhesives. and lead ** of one sheet, and s.nce the processing depth 
more than the double precision of lead ** which a down set requires is not requ.red of a lead 
oortion it can make thickness of a package thinner. ' 
m0l7 in order to manufacture the semiconductor package mentioned above, ,n order to make 
end-face 8b of the mould resin 8 in agreement with end-face lc of a sem.conductor ch.p 1 the 
leadframe 4 used for a packace is first constituted so that the pos.t.on of the res.n dambar 17 may 
be arranged along with the periphery of the semiconductor chip 1 shown w.th the alternate long 
and short dash line, as shown in drawing 2 . moreover, the mould used at the time : of package 
manufacture -- metal mold is made into the almost same size as the appearance of a semiconductor 
chiD 1 and as the mould resin 8 does not turn around it to the rear-face lb side of a semiconductor 
chip f it carries out the mould only of the front-face side of a semiconductor chip In addition. 4d 
of end faces of a leadframe 4 turns into a cutting plane of the resin dambar 17. 
r00181 Metal mold cuts the resin dambar 17 after a mould, and Leads 4a and 4b are separated 
separately Here before cutting the resin dambar 17, it is good that wetting with solder performs 
good silver plating 7 to surface 4c of outer lead 4b exposed to surface 8a of the mould resin 8 
simultaneously with the silver plating 6 of the coining section 5 of inner lead 4a. If it carries out 
like this it becomes unnecessary, and the sheathing solder plating of the front face of outer lead 4b 
is advantageous after a mould also at the point that the process which gives a damage to a package 
can be reduced while it can carry out cost reduction. 

[0019] According to this manufacture method, remaining as it is or since it can omit a part and can 
use though it is equivalent in price as compared with the conventional mould package m the 
manufacturing process and resin mould process of the LOC leadframe currently performed 
conventionally, the package of small and a thin shape can be obtained more. 
[0020] since [ by the way, ] the size of a package is the same as that of a semiconductor chip 1 in 
the mould field of the package structure shown in drawing 1 -- dispersion in the size of a 
semiconductor chip 1 » a mould - we are anxious about metal mold damaging a part of 
semiconductor chip 1 such concern performs a setup to which a mould field is expanded a little to 
a semiconductor chip 1 , as shown in drawing 3 - it is cancelable namely, the size of a leadframe 4 
- a semiconductor chip 1 - a little - large - forming - the resin dambar 1 7 of this leadframe 4 
formed a little more greatly - a mould - when the size of metal mold is doubled and formed, even 
if dispersion suits the size of a semiconductor chip 1 » a mould - since metal mold stops touching 
end-face lc of a semiconductor chip 1, it can prevent breakage of a semiconductor chip 1 In 
addition, the gap G formed between 4d of end faces of a leadframe 4 and end-face 1 c of a 
semiconductor chip 1 is buried by the mould resin 1 1 by closure by the mould resin 8. Therefore, 
end-face lc of a semiconductor chip 1 is protected by the mould resin 1 1 after a resin seal. 
[0021] Moreover, if the package structure shown in drawing 1 and drawing 3 is not enough as 
fixation in the thickness direction by the side of outer lead 4b on the tape 3 with double-sided 
adhesives in case the mould of the package is carried out, a mould resin will need to begin to 
delete a wraparound and a front face thinly to surface 4c of outer lead 4b. This can prevent 
effectively surroundings **** to outer lead surface 4c of the mould resin 8 by making the tape 1 3 
with double-sided adhesives with thickness equivalent to the tape 3 with double-sided adhesives 
by the side of an inner lead intervene between the semiconductor chip 1 near the package 
periphery, and outer lead 4b, as shown in drawing 4 . In addition, of course, it is good also as 
structure which combined drawing 3 and drawing 4 . 

[0022] Moreover, with the structure of drawine 1 , drawing 3 , and drawing 4 , although silver 
plating 7 was performed all over surface 4c of outer lead 4b, if it does so, it will be expected that 
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lhe £ilver amonn, of eves .ncjeases ZX^^Z^^JZ^ 

pertomed silver plain* ou , sheathingor , he solder plating 16 to 

[0023] Ea«an&6 sh°»s *e e>.«mp» oul , 0 thc fron , face of 

is only good also as adhesives. 

t° 025i , n c „,„ the level difference was prepared in the lead by reducing the 

[Effect of the Invention] Since the le\el CM teren «wj J . d lh beyond i ea d ** is 

b^rrenTo» 

the semiconductor chip by metal mo Id ^^^^^^^10 chip placed also 
to make the adhesives which stick a face of an outer lead can 

between outer lead sides, the wraparound of the mould resin on the rront 
be prevented, and surface shaving •••• is not requited. 



[Translation done.] 
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* NOTICES * 

^e, has been tranced by -puter. So the Ration m a y no, reflect the origina, 

S^hows the word which can not be translated, 
3JD the drawings, any words are not translated. 
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$-92775 

Japanese p.fnt Laid-Open Publication Ho. Hei.ei 9-92775 

(TITLE OF THE INVENTIONJ 

Semiconductor Device 

[CLAIMS] 

1. A semiconductor device including a semiconductor 
chip, a lead frame having a si 2e substantially equal to 
that of the semiconductor chip, the lead frame being bonded 
to a surface of the semiconductor chip by an adhesive layer 
interposed therebetween under the condition in which the 
lead frame is overlapped with the semiconductor chip, 
bonding wires adapted to bond inner leads included in the 
lead frame to the semiconductor chip. and a resin 
encapsulate adapted to encapsulate a region toward the 
surface of the semiconductor chip i„ such a £ashion that ifc 
has a surface flush with a surface of each of outer leads 
included in the lead frame to expose the surface of the 
outer lead at the surface of the resin encapsulate, wherein 
each of the inner leads has a reduced thickness at a 
surface thereof in such a fashion that the bonding wire 
connected to the inner lead does not extend beyond the 
surface of an associated one of the outer leads, whereby 
the surface of the inner lead is lower than the surface of 
the outer lead by one step. 



1 



>->277S 



10 



15 



20 



2. The semiconductor device in accordance with claim 
1, wherein the si 2e of the lead frame is slightly larger 
than that of the semiconductor chip, and the resin 
encapsulate fills a gap defined between corresponding end 
surfaces of the semiconductor chip and the lead frame when 
the lead frame is laid on the surface of the semiconductor 
chip in an overlapped state. 

3. The semiconductor device in accordance with claim 
1 or 2, wherein the adhesive layer is disposed not only at 
a region where the inner leads are arranged, but also at a 
region where the outer leads are arranged. 

{DETAILED DESCRIPTION OF THE INVENTION] 

[FIELD OF THE INVENTION) 

The present invention relates to a semiconductor 
device using a lead frame, and more particularly to a 
semiconductor package having a thin and compact structure 
substantially e^al in 8i2e to . semiconductor chip 
packaged therein. 



(DESCRIPTION OF THE PRIOR ART] 
^ In DRAMS ( Dynamic Random Access MemDr . es) hav . ng a 

large capacity, an LOC (Lead On chip, structure is mainly 



2 



*.vi„ 9 a larse eiM „ be pac)ta9ed ^ a ^ 
P .c*e 9 e. in or<ier to TOet . requireMnt of hi9h . deMity 

TOUntin9 - *• °" *— * „ inereased 

c.pecit, re6ulted ln , r ^ irement ^ 

semiconductor p. elt . 9 ,. having . £ . 2e reduced ^ ^ ^ ^ 
leve!. Simillr2y . .^conductor psccsge. £or . lectronle 

«ppu«,«. , uch .. £ .„ imil . TOchinet _ per>oMi 

ic eras. .„ d the like h „ been required ^ ^ ^ ^ 

contact structure in p. M wit „ che „ cent ^ ^ ^ 
electronic , ppU .nc.s tow.rd . c, mp . c tness. rurtner^re. ' 
such . compectness of . semiconductor P .c k s 9 . neve bee „ 
recused « t „ re9 . rd to „ oj , ly ^ ^ ^ ^ 

semiconductor P .c k . 9e . but also eh . ^ ^ 

semiconductor package. 

in order to meet such retirements, a semiconductor 
device has oeen proposed which is called a »CSP (chip Scale 
Package," < Japanese Pate „ t ^ ^ 

*-13*< 5 3>. in such a CSP package, each lead is partially 
exposed at the lower surface of fl , 

p . surface of the package. Referring to 

Fa 9- 7 illustrating a details 

Detailed structure of this CSP 

Package, a lead frame 22 havina th* «= 

naving the same size as that of a 

semiconductor chip 21 i s bonded tQ fh . ■ • 

ed Co the wiring surface of 
the semiconductor chip 21 tw • 

P «. that is . the surface 21a. in 
such a fashion that their 

e»r corresponding edges are aligned 
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with each other. by means of an adhesiv. „. . w Jead . 
». of th. lMd fraTO „ a „ connected ^ semiconducto _ 
chip 2! by means of w . ret 2< , b ^ 

.ncp.uU.fno process f. carriad ouc usi „ g , ^ 
2S. l„ this enc.psuj.tins, pro « sti the eemiconductor ch . p 
»» i. .ncap.ul.ted ^ the TOl<iing rMin js >t pwion 
toward it. , urfae . S1> , thereby ctMin3 eurfsM ^ ^ 

«eh outer lead „ b to ^ ^ ^ turfsee ^ 

molding resin 25. 

m this case, it i6 neeessary „ prov . de a 
l..d structure in order to prevent the bo ndin 9 wire . S4 
«rvin 3 to connect the inner Lad, M . lo th . samiconductor 
ch,p 21 Crom ^ prMruded £rom surttM ^ ^ ^ 

~i» » f lu .H with the surfeces „c of th. outer i.e., 
"h. to thi. end. in this convention,: exs^e. the i.ad 

" iS BUbi «" d » « «own-..ttin 9 process so thst 
«=h inner !e.d „. lower th .„ „ ^ ^ 

cuter lead. 2JC by OM <ttp 

(SUBJECT MATTERS TO BE SOLVED ST THE INVENTION) 

in eccordenc. with the etov. mentioned conventional 
-hnt^e. compactness of a semiconductor paCca.e can b . 
achieved „ itb regard to not only th. 

y the *"» occupied by the 
.."^conductor package. but alto ch . ^ 

JSO the thickness of the 
semiconductor packaoe. Hoveve- . ■ 

°"ev e ., since this t chnigue 
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provides a stepped lead structure by down-setting the lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip 1 has the same size as 
that of a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip i has a 
non-uniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads during the encapsulating 
process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
frame near the inner leads. As a result, the molding resin 
may spread in the form of a thin film on the outer lead 
surface. m this case, it is necessary to shave off the 
resin film coated on the outer lead surface. 

An object of the invention is to solve the above 
mentioned problems involved in the prior art, and to 
provide a semiconductor device having a reduced package 
thickness. Another object of the invention is to provide a 
semiconductor device having a structure capable of 
Preventing its semiconductor chip from beang damaged during 
an encapsulating process using a molding resin. Another 
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-*« of th . invcntion u „ pr<>vid 

-ice havin9 . structure Mpabie o£ eiimiMtjn3 " 

retirement £or it . outer ^ ^ ^ ^ ^ 

after an encapsulating process. 

IWEAHS TOR SOLVING THE SUBJECT MATTERS) 

The present invention provid miconductor device 

i»cludi„ 9 . semiconductor chip, a lead frame h . vi „ 9 . 

substantially equal to eh»r ~* ... 

quai to that of the semiconductor chip, the 

1- frame oein g bonded to a surface of the semiconductor 
chip b y an adhesive l. yer interposed tbmbmtta ^ ^ 

condition in which the lead f r .m. is overlapped with th. 
..miconduetor chip, bendin- wir . s idIpt . d „ ^ 

included in th. l..d frame to che s.„ ic o„du=tor chip 
- - «sin encapsulate sdapt.d to encapsulate a re 9 ion 
"ward the surface of th. semiconductor chip in 6 uch a 

- outer l..d. lncluded in t „. ^ f _ ^ 

thickness at a surface thereof 

" SUCh 8 fashion the 
hondang wire connected to the innBr , , _ 

° tne mner lead does not extend 
beyond the surface of an assoei^ „ 

an associated one of the outer leads 
whereby the surface of the i m , 

C innCr lead is lower than the 
^rface of the outer lead by one step. 
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In the semiconductor device of the present 
invention, the size of the lead frame may be slightly 
larger than that of the semiconductor chap. I„ this case, 
the resin encapsulate fills a gap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip i n an overlapped state. 
Accordingly, it is possible to effectively prevent the 
semiconductor chip from being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged. m this case, it is possible to prevent the 
molding resin from spreading on the outer lead surface. 

[PREFERRED EMBODIMENTS OF THE INVENTION) 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in conjunction with 
the annexed drawing.. Fig . , iB a cre88 . se< : tional view 
illustrating a CSP structure in which a lead frame < having 
the same size of a semiconductor chip i is bonded to the 
semiconductor chip l. 

The semiconductor chin i <~ ~ j 

cmp i ls provided at its wiring 

surface, namely, a surface 1a M i*u i~ 

i £ace la ' w ^th bonding pads 2. These 

bonding pads 2 are arranaed in ... 

ranged in the vicinity of the central 

Portion of the surface i a i < 

The lead frame 4, which is 
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attached to the surface !. of the semiconductor chip , 
the same sir. ea that of the semiconductor chip l. The 
lead frame 4 include, inner lead. 4. adapted to come into 
contact with the semiconductor chip i. . nd outer le „ ds <fc 
each servi„ 3 ae an ^ 

between th. semiconductor chip a end l.. d frame < is 
achieved by overl.pp ins the e .„ ieonducter ^ , ^ ^ 
frame 4 with each other in such a fashion that each end 
aurf.ce le of th. semiconductor chip i u a2i3 „ ed with 
associated one of end surf.c.s 4d of th. lead fr.m. ,. and 
int.rposi„ 9 , doubl.-.ided adh..iv. t . p . 3 ^ ^ 
ov.rl.pp.d semiconductor chip i .„ d lead £ram . 4 

The l..d fram. , ha. a structure not bent, but h.vi„ 3 
• reduced thiOcn.ss at a desired portion thereof. Th « is 
each inner lead 4. h . s . coini „ g g ' 

thiocnes. l.„ th . n th>t e£ „ .^^ ^ ^ ^ ^ 

I"-. 4b. Th. coinin 9 portion s is formed b y coinin 3 . 
- of th. lnn.r l.. d oppo . Ue „ ^ 

•urfaee of the inner lead 4. , h .t i. ' 

**• th " »». a surf.c. 4e. 
Accordingly, bonding wir.« 9 whi.k 

a wire. 9, which connect the inner le.da 
<a to bonding pads 2 o« ,>,. 

i o. the semiconductor chip l 
«s P ective ly . have a height lower a surface ^ 

oute r lead < b oppesite . te the bonding surfflce ^ ^ 
^•d <b. that is, the surface 4c. 

F ?r the coining portion s ■ 

on 5 of each inner lead < a 
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arr.ng d' at . i. vel lower th „ ^ ^ ^ ^ 

associated outer lead ,b by virtu, of th. above mentiOMd 
thic.cn... reduce. . silv.r plating process is conductfd 
to form . silv.r plati „ 9 £ilm 6 ^ ^.^^ pertsras s 

formsd with th. silv« pl.ting film. S „. connected with 
the bonding p.d. 2 arr.ng.d „ Mr tne pertion ^ ^ 

semiconductor chip i by mtin , of th . ^ ^ 

r.ap.etiv. ly . sine. a.ch coining portion 5 is .rr.ng.d at 
• level lo«r than the sur£ „ ce <c of ^ ...^^ ^ 

lead 4b by one step, the associated bonding „i r « s „ n be 

controlled to have a h*i«Kt. i~ 

a height lower than the surface 4c of 

the outer lead 4b. 

An encapsulating process using . mo, ding re . in is 
conducted st , region towlrd ^ ^ ^ ^ 

semiconductor chip i. thereby £ormi „ g , ^ 
•• The thiccness o £ th. resin .nc.psul.t. s is determined 
- such a fashion that th. r.si„ .nc.psul.t. . i. £luth 
with th. surf.c,. <c ox th. out.r !..„. <b it lt . 
•• Th. i„». r le . d , <( , and ^ ^ 

ancap.ul.ted by th. r.sin .nc.psul.t. a so that th. y .„ 
P-.ct.d. Th . surt.ee. ,e o £ th. outer leads ,b are 
"Posed at th. surface of the r.sin .nc.psul.t. e. Jn 
order to r.duc. the are. of th. p. ck . ge while ^ 

thickness of the package, the 

s . cne resin encapsulate 8 is 
Prevented from extending beyond *»^k 

y«na each end surface 4d of the 
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lead frame 4, each end surface ic of th. 

iC of the semiconductor chip 
10. and the surface ib of the ecnieonductor chip 

"nee th. semiconductor pe clt . 9 e configured „ 
mentioned above be. . stepped 2e . d ^ ^ ^ 

coining process. it u ^......^ £or ^ ^ ^ ^ 

W«. Tbe semiconductor p.e k . 9 e has . thic)cness 
correspond^ to the sun, of th . ^ e£ ^ 

..^conductor chip, the thieve.. o£ the doubi.-sided 
adhesive tape. s „d th . thicJcness of ^ ^ ^ ^ 
thieve.. o£ the senicoaductor package ^ ^ 

>"ause the iead p„ rtion o£ t „. semiconduccor 
inveavee no TOehinin3 depth _ ^ ^ ^ ^ 

times the lead thi*-.™-.^ 

thackness, reguared in a down-set structure 
X» the £abricatien ef above mentioned 

-.conductor package . the lea{J ^ ^ ^ ^ 

the semiconductor p ack . 9e is arranged ^ ^ ^ 

-.conductor chip x in fiuch . fashion ^ ^ ^ ^ 

*« » extend alon 9 the periphery edoes' of the 
semiconductor chip a indicated by dotted ^ ^ ^ 

«o as to align each end surface 8b of the resin ' ' 

8 wirh »u " enca Psulate 

w^h the associated end surface le «f 
_ h , , " Ce lc of the semiconductor 

cna P 1. The mold used in th- * w ■ 

in the fabrication of the 
.-conductor p.c k . 9 e he. . . i2e suhst.nei.Uv ^ ^ 
Of the semiconductor chip The r „ in 

~ld.d cn ly at a re gie „ tow. rd the surfa „ of 
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semiconductor chip 1 while being prevented from spreading, 
on the surface lb of the semiconductor chip i. Eac h resin 
dam bar 17 is cut along the associated end surface 4d of 
the lead frame 4. 

5 After molding, the resin dam bars 17 are cut from the 

mold, thereby achieving a separation of the leads 4a and 
<b. It- is desirable that, prior to the cutting of the 

• resin dam bars 17, a silver plating fil m 7 providing a good 
flowability of solder is forced on the surfaces 4c of the 

10 outer leads 4b exposed at the surface 8a of the resin 
encapsulate s. The formation of the silver plating film 7 
may be conducted simultaneously with the formation of the 
silver plating film s on the coining portions 5 of the 
inner leads 4a. ln this case , it is memxy ^ 
" an external, solder plating process for the surfaces of the 
outer leads 4b. Accordingly, it is pe6sible CQ re{Jucc ^ 
costs. Also, there is an advantage in that the number of 
Processes, which may damage the package 'after the 

• completion of the molding process, is reduced. 

In accordance with the fabrication method according 
^ the present invention, it is possible tQ ^ ^ 
fabrication process for LOC lead frames and the resin 
Elding process associated therewith as they are or while 
^ Partially eliminating them. Therefore, it is possible to 
*>tain a package hav ing a more compact and thinner 
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structur' while being equivalent in costs, as compared to 
conventional molded packages. 

In the semiconductor package structure shown in Fjg. 
1, however, if the semiconductor chip 1 has a deviation in 
sire, the mold may then damage a part of the semiconductor 
chip i. This is because the package 'has the same size as 
the semiconductor chip i at its molding region. Such a 
problem can be eliminated by setting the molding region to 
• have a size slightly larger than that of the semiconductor 
chip i. where the lead frame 4 is fabricated to have a 
size slightly larger than that of the semiconductor chip i, 
and the mold is constructed to have a size corresponding to 
a region defined by the resin dam bars 17 defining the 
slightly increased size of the lead frame 4, the mold does 
not come into contact with the end surfaces 1c of the 
semiconductor chip i even when the semiconductor chip 1 has 
a deviation in size. Accordingly, it is possible to 
Prevent the semiconductor chip i f rom being -damaged. 
Although there is a gap G defined between each end surface 
<d of the lead frame 4 and the associated end surface 1c of 
the semiconductor chip i. this gap G is filled with the 
aiding resin „ dur . ng the fcmat . on of resin 

encapsulate 8. Thus, the end surfaces lc of the 
semiconductor chip l are protected by the mold resin li 
after the formation of the resin encapsulate 8. 
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Furthermor , in the semiconductor package structure 
shown in Pigs. 1 and 3, if the lead frame is in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads 4b by the double-sided 
adhesive tape. 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin film on the surface 4c of the outer 
leads 4b. i„ this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
molding resin spreading on the ou.er lead surface 4c can be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the same thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of the 
package, a combination of the structures shown in Figs. 3 
and 4 may also be used. 

Although the silver plating film 7 is formed over the 
entire portion of the surface 4c of each outer lead 4b i„ 
the structure of Fig. 1# 3 or 4. this may inevitably result 
in an increase in costs because of an increase in the 
amount of silver used. However, the amount of silver used 
can be reduced by reducing the area coated with the silver 
Plating film, as indicated by the reference numeral 14 in 

Fig. 5. In this case, the*-* _a 

tnere is an advantage in regard to 

costs. The reference nume-jii «. c ^ 

numeral 15 denotes an area plated 
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with no silver plating film. 

^9. 6 illustrates an example in which a solder 
Plating film i 6 is f crroed on the fiurface 4c q£ ^ ^ 

lead 4b. As described above, the formation of the solde- 
Plating film on the surface of the outer lead 4b inevitably 
involves an increase in the number of processes damaging 
the Package, of course, this is not avoided in the present 
invention. 

in the above mentioned embodiment of the present 
invention, a semiconductor chip was used which has a 
thickness of 0.3 mm. The lead frame used has a thickness 
of 0.15 mm. Also , the double . side(J ^ ^ ^ 

total thickness of 0.05 mm. The i^er leads were subjected 
to a coining process to have coining portions having a 
thickness of 0.075 mm. though che coining _ 
-ed as a method for reducing the thickness of the inner 
leads, a half -etching process may be used. though the 
double-sided adhesive tape was used as a -means for 
• -aching the semiconductor chip to the lead frame, an 
adhesive may be simply used. 

(EFFECTS OF THE INVENTION] 

1-d stru^u^^r^SedVa^r * 
t nl£ h inner lead Ac^rdiJgJy"?^" 0 " in the thi ^kSess 
a machining depth exceeding "heiead " . ""necessary to give 
">achaning depth is required In dH thickness. Such a 

guarea in the conventional method in 



14 



produce a »emlconductor llr-v.Jl i"'. 1 * 11 Po««ibl. to 

of the semiconductor chipTs So 2?, J*?" t£> the 8ur£ace 
leads. Accordingly, iTi. iLJElS.IP 14 * - C ° the outer 
outer lead surfaces ""necessary to shave off the 
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«rn- e „ c . psul . Ied semiconductoi flevice ^ 
"» the present invention meanj ^ semicoM 

employing a lead * M °ex.ce 
lead f rame among the def . ned 

semiconductor device. 

i" th. csp typ. semiconductor aevice dcscrib 
the t.rminai portio „ s 

rK . . formed on each of 

the t.rmn.1 columns and is 

penally exposed from fK a 

n.cess.riiy need to he protruded f , c „ _ 

resin. Moreover if „ encpsuietin, 

over, lf necessary, the outside face of . „ 

«— 1 coi„ m uhich , ^ - J* 

enc. P s Ul .ti„ s resin „ay be eover . d „ Uh , * '~ "» 

by nea-c ~* F-otective frame 

y Jnear - S of an adhesive. 

f FUNCTIONS J 

-"Jl ^r ,,d in 

- -crease in th inVe ""°" "« ' — - - 

ase an the number of te -min., 

terminals and hat 

minr.turited structure and -h 

—iency. At thi ; e t ; ^ " — —in, 

—conductor device . t ' " ""~~ted 
ev iee, as the removal o- oc *« e u 
h, press o . - the d.„ 

'•- « - -he case . ' Pr °"" °"' "» 

o. us.n, , „o.,e-ay,r.d lead ,r. M 
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cr ceplanarity of the euter ieads aue 

Process. More p. rticularly , 

frame shaoed in » „, ™ltiPinned i.ad 

• — i :r;::r.:r ieads have a 

the lead frame blank by a two-s-en 
etching process, that is th. * 

fln . ' 6 ln " er 2eads a " arranged at a 

P-h, can meet a demand for an increase in 

number of the semiconductor device More 

* aevice. Moreover, as the resin- 
encapsulated semiconductor ^ ^ » 

manner that it < e , Ch a 

, e,uai te chat ef , semiconduc:or 

" • " e.„ be miniaturired. ,„ add . Uo 
«ner leads fabricated by a two « 

*«- • has a ' " Chi "' Pr0 " SS " 

— n 9 feur . "/ r ' Ct " 9Ula - — 
surface a s P«vided „i th , £ltst 

a second surface, a third surface 
surface, th. surrace, and a fourth 

' the first being opposite to ,k 

' "rf.ce and flush with „ " " th « """«« 

usn w ^cn one surface 

i";.:r;,'T ~ 

■~ r r,.r:;.:; — - ™ 

flat s ,h • SCh inner is 

and is excellent i~ _ . . 

w --e-bonding prope-i-v 
as ma *^ c - - y • Moreover 

the frrst surface of each i„ ner 2aad f , " 

«iw ,„d fourtb surfaces .. , 

°- -he inner leads p^k k 
concave shape depressed Co ' * 

d Cowarc- the inside of the 
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